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F1ELD OF THE INVENTION 

THIS INVENTION relates to moulding apparatus and to a method of 
moulding. It also relates to a cap for a container. 

BACKGROUND TO THE INVENTION 

There is a great need for a foolproof tamper evident cap for containers 
which, if removed and refitted, exhibits damage which reveals that tampering has 
taken place. Caps which are used extensively at this time can be removed and 
refitted without there being any visible evidence that tampering has occurred. 

The present invention seeks to provide a tamper evident cap, moulding 
apparatus and a method of moulding, the method and apparatus being specifically, 
but not exclusively, for moulding the tamper evident cap. 

BRIEF DESCRIPTION OF THE INVENTION 

According to one aspect of the present invention there is provided a 
moulding apparatus including a female mould structure and a male mould, the 
female mould structure having a cavity therein and including a female mould and a 
fixed shaft which enters said cavity through a bore which leads into said cavity, said 
female mould being free to reciprocate with respect to said shaft, the male mould 
including a spigot which, when in the female mould defines, with surfaces of the 
female mould and an end surface of said shaft, a mould cavity having the shape of 
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the article to be produced. 

According to a further aspect of the present invention there is provided 
a method of moulding which comprises feeding a charge of mouldable material into 
the cavity of a female mould structure comprising a fixed shaft and a reciprocable 
female mould, closing said cavity by inserting the spigot of a male mould into said 
cavity, and displacing said male mould and said female mould with respect to said 
shaft so that the shaft slides into said cavity, said spigot, an end surface of said 
shaft and surfaces of the female mould defining a mould cavity having the shape of 
the article to be produced. 

Said spigot can have thereon a protruding rib which extends along the 
spigot at that end of the spigot which is last to enter the cavity, said rib contacting 
the female mould whereby a slit is moulded into said article. In an alternative form 
said rib is carried by the female mould and contacts said spigot when the spigot is in 
the female mould. 

A plurality of ribs spaced apart circumferentially can be provided 
thereby to mould an array of slits. 

A number of male moulds and female mould structures can be on- 
rotatable carousels. 

According to another aspect of the present invention there is provided 
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a cap comprising a skirt, a transverse end wail at one end of the skirt, and a band at 
the other end of the skirt, the band being connected to the skirt by a plurality of 
bridges, the inner diameter of the band and the outer diameter of the skirt being 
such that the skirt can be forced into the band, the portion of the skirt that enters the 
band having slits therein which are open at the free edge of the skirt. 

The present invention also provides a method of capping a container 
which comprises pressing a cap as defined above onto the neck of the container so 
that the bridges break and the skirt slides into the band, the band causing said slits 
to close-up whereby protruding formations on the inside of the band interlock with a 
protruding formation on the container to prevent the cap being removed without 
breaking the band. 

The band can have a line of weakness so that it breaks upon pressure 
being applied thereto sufficient to slide it off the skirt. 

BRIEF DES CRIPTION OF THE DRAWINGS 

For a better understanding of the present invention, and to show how 
the same may be carried into effect, reference will now be made, by way of 
example, to the accompanying drawings in which:- 

Figure 1 is an isometric view of moulding apparatus comprising a female 
mould structure and a male mould; 

Figure 2 is a diagrammatic side elevation, partly in section, of the moulding 
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apparatus of Figure 1 ; 

Figures 3 and 4 show the moulding apparatus at the beginning of the closing 
cycle and at the end of the closing cycle; 

Figure 5 is a pictorial view showing the moulding apparatus in its open 
condition and fitted to a carousel; 

Figure 6 is a pictorial view similar to Figure 5 but showing the moulding 
apparatus closed; 

Figure 7 is a pictorial view of a bottle cap from the closed end; 

Figure 8 is a pictorial view of the cap of Figure 7 from the open end; 

Figure 9 is a section through the cap of Figures 7 and 8; 

Figure 10 illustrates the moulding apparatus which produces the cap of 
Figures 7 to 9; 

Figure 11 is a pictorial view looking into the female mould; and 
Figure 12 illustrates the production of a preform. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring firstly to Figures 1 and 2, the moulding apparatus 10 
comprises a male mould 12 and a female mould structure 14 comprising a movable 
female mould 16 and a fixed shaft 18. 

The male mould 12 is stepped to provide closure surfaces 20, 22 
which bear on closure surfaces 24, 26 of the female mould 16. The male mould 
further includes a spigot 28. 



The female mould 16 has a stepped bore 30 through it. The. lower part 
30.1 of the bore 30 receives the shaft 18. An intermediate part 30.2 of the bore 30 
forms the external boundary of a mould cavity 32 (see Figure 4) having the shape of 
the product to be moulded. In this form the product is a cap for a bottle. 

The shaft 18 has a stop ring 34 around it close to its lower end and the 
lower end of the shaft 18 is fixed to a plate 36. A spring 38 between the female 
mould 16 and the plate 36 pushes the mould 16 upwards. 

At the beginning of a moulding cycle, the male and female moulds are 
separated as shown in Figures 1 and 2. This enables a measured charge C (see 
Figure 3) of synthetic plastics material to be dropped into the female mould structure 
so that it lies on the upper end of the shaft 1 8. 

The male mould 12 moves downwardly into contact with the female 
mould 16 which at this time is held in its uppermost position (Figure 2) by the spring 
38. The upper end of the mould cavity 32 is sealed-off and the male mould 12 
continues to move down forcing the female mould 16 to slide down with respect to 
the fixed shaft 18 against the action of the spring 38. Such movement continues 
until the lower face of the mould 16 abuts the ring 34. The mould structure is now as 
shown in Figure 4. 

Figures 5 and 6 illustrate that the female mould structure 14 can be 
mounted on a rotatable ring 40 which carries a series of female mould structures 14. 



The male moulds 12 are also mounted on a ring (not shown). 

Referring now to Figures 7 to 9, the cap 42 comprises a skirt 44 and a 
transverse end wall 46. On the inside of the skirt 44 there is a raised thread (not 
shown) which is produced by a corresponding spiral groove in the spigot 28 of the 
male mould 12. Locking tabs 48 protrude inwardly from the skirt. These co-operate 
with a bead on the bottle. As the cap is removed, the tabs are forced outward by the 
bead, and this increases the overall diameter of the cap on this circumference. The 
skirt 44 also has slits 50 in it which extend axially of the skirt 44 from its free edge 
and the cap further comprises a band .52 which is joined to the skirt by way of a 
series of bridges 54 (see Figure 9). 

The tool for moulding the cap of Figures 7 to 9 is shown in more detail 
in Figures 10 and 1 1 . The spigot 28 is formed with a plurality of ribs 56 where the 
cylindrical side surface of the spigot meets the closure surface 20. These occupy 
spaces which would otherwise be occupied by material forming the skirt. Thus the 
presence of the ribs 56 results in the skirt being moulded with the slits 50. 

The surfaces designated 58 and 60 form the inner and outer 
boundaries of the annular space in which the band 52 is moulded. 

As described above the band 52 is connected to the skirt by bridges. 
These bridges are moulded in the gaps designated 62 in Figure 11. 
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The band 52 can be moulded with an internal rib 64 (Figure 9) which 
interlocks with a groove (not shown) in the outer surface of the skirt 44 to interlock 
the band and skirt. 

It is also possible in accordance with the invention to mould the band 
on the inside of the cap, the bridges breaking and the cap sliding over the band 
during the capping procedure. In this form the cap has lines of weakening so that, 
on removal, a portion of the cap is broken off to reveal tampering. 

In Figure 12 a mould is disclosed in which a preform P can be 
manufactured and which is later blown to form a bottle or other container. Like parts 
have been designated with the same references as used in Figure 1 with the 
addition of the suffix .1 . The only significant difference between the mould of Figure 
1, and the mould of Figure 12 resides in the shape of the mould cavity. 
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